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Study on the optimization of the preparation technology of Grdenia jasminoides
flower extract and its antioxidant activity
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Abstract : Gardenia jasminoides flower has a good prospect as a raw material for cosmetics,but its development is limited due
to the lack of research on it. In this study, the supercritical CO, extraction process of Gardenia jasminoides flower essential oil
(GJFEO) and the ethanol ultrasonic extraction of Gardenia jasminoides flower flavonoids extract ( GJFFE) in the residue were
optimized through single factor investigation and orthogonal experiment. The Gardenia jasminoides flower compound extract
(GJFCE) was then obtained by the mixture of GJFEO and GJFFE in proportion ( mass ratio = 1:24). Afterwards, the antioxi-
dant activities of GJFEO,GJFFE and GJFCE were investigated by cell experiments in vitro. The results showed that the opti-
mal extraction process for GJFEO was as follows ; extraction temperature of 38 °C , extraction pressure of 32 MPa, separation
pressure of 12 MPa. The optimal extraction process for GJFFE was as follows : ethanol concentration of 50% ,ratio of liquid to
material of 25: 1, extraction twice, extraction time of 50 minutes. The three extracts had protective effects on HaCaT cells dam-
aged by oxidation,and the antioxidant activity of GJFCE was better than that of GJFEO or GJFFE alone (P <0.001). This re-
search provides technical support and theoretical basis for the deep processing of Gardenia jasminoides flower and its develop-
ment in the field of cosmetics.
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Table 1

Factors and levels analysis of orthogonal test of GJFEO extraction process

JKF- Level A AERR ) B HEHUE ,, c SEES
Extraction tempreture ( C ) Extraction pressure( MPa) Separation pressure( MPa)

! 38 28 o

2 40 10 14

3 42 0 6

1.4.2 HFEFTERARBY RN EHR
1.4.2.1 BRI I 2 10 22 il

SR Y 6 B E 2% Sk i L K
MBS i 9 B2 O 100. 1 g/mL B 7 T 08 BRI TR
2.02.53.0,3.54.0.4.5.5.0 mL, 23 A 10
mL 258, i 70% £ 2 mL, iR 5], A 5% i
fil§ %M 0.3 mL, JRAJEHE 5 min, FEINA 10% A5 FRE
0.3 mL,JR2J#E 6 min, LA 4% S A L#H 4 mL, R
A1EE 15 min, H] 70% L Bw 5 2205, #2505 ]
FER) 702825 AR IR 7E 507 nm 4 A P 2 1%
JCEE, LA REE AL AR (Y)W BE DB AR bR (X)),
PEATER I
1.4.2.2 HHZERK

WSO ZE BORS T S PONE T AE M AR SR SE UL P i
S EZEY BT AR TR R . A5 S %
FASESCHR™ | LA BRI XV T 46 5% 0 AT 8 7
PRI, LSBT $2 0O R 4 A, X S R B (50%
60% 70% .80% ) W EHH (10: 1 15: 1,20 1 ,25:
1) FEHHTTE (20,30 40,50 min) FEHRKEL(1.2.3
) AT R R 5K 1 iE GIFFE BB T 20,
GIFFE B2 BCERRMT o

FRIUEE ISR T A HE A4 R 3R 1 10 g, inA
ANV BE 0Tt (D) %6 500 W, 0 6 40 kHz) 42
B, A IO, 1 8 5 A5 B8, W48 2 50 mL 15
ST 76 L B U, SR BORZE T I3 20158, B
Jy GJFFE, GIJFFE J 50% & WV fit o & &% & 50
mL, Z 1,42, 17 b R Y e kit T i

BT X2 TS
BB E = ig@:@; g}ﬂgj £ x100% (1)

1.4.3 ®ILLESRBM G H &

H4 8] — 3 e 1 B FE i BT AR B 1Y GIFEO Al
GIFFE FREE, 152 P AP SEHUY) 1Y B Lh o e BRI BT
2t L ] 75 B AR T 48 2 A $E B ( Gardenia jasmi-
noides flower compound extract, GJFCE) .
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A/mL 5, AL 100 pL #:80T 96 fLRk N, 75 37 °C .
5% CO, ¥iFRAAT e E 24 h; SEIHEE SR, LR R) ik
JE ¥ GJFEO (50. 00 ~ 1 000. 00 pg/mL) . GJFFE
(50.00 ~1 000.00 pg/mL) .GJFCE(10.42 ~833.33
pg/mL) 252, [T B 25 U2 PH 4 (SDS ¥k B oy
0.01 mg/mL) JHZFAH, HH B S5 ML, FH 24
h; SEIHER IR, BRFLINA 100 pL K532, 86 551
T, BEALFAIA 20 pL MTT %% (0. 05 mg/mL) , 57
B4 h; LR, LM A 150 wL DMSO, ¥k
10 min, F R AAE 570 nm A0 A6 0 45 L 1) W8 S 2
A F2 5K (2) THE 45 AL 40 i AE X 7735 2R, ] Graphpad
Prism 7 4 Ab BRECHE 115 1Cs, o

Ao — Ay
émﬂ@#ﬂﬁé%%=%ﬂ%% (2)
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100.00 pg/mL) ,GJFFE (20.00 ~320.00 pwg/mL) .
GJFCE(2.09 ~133.44 wg/mL) 4524 | [ 0% 825 (1
L (Ve #REESH 0.008 mg/mL) MEAIZH JH%F
M EHBEE S NEALIFE 24 h; R HAMAE
o0, BN 50 wL H,0, (&M 0. 8 mmol/L) , 7
B 4 h FRIHTFRW, BALINA 100 WL 55551,
FeMT, BFLEF A 20 pL MTT (&3, #5754 h;
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2 ER55H
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5L 2 40 CoRmfFEA IR .
2.1.2 RBUE A GIFEO 3 & ¢5 %
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RO . f A 1B AT RS T A 2R Bl AR B T Y
HORA TR S, M A HUE 1R 30 MPa B £z , ik
BT 1.14% , BT 4k 22 38 KA BUE Ty, K h A 2200
SR TR, R A AR I AR, 7 AR
XFAEBUBCR T HE A B R K . KEEEH T,
Bl R T 38 O, R PR ) o A i B 25 A Y e L 1
ARSI HES A A e S, e IR A
TRARAE IO 26 R R0 A A B 26 U g A
TR 3[R VE T, HE v A2 BRSO 7 A 1 S e B
REY S MEA SR 45 R, 2B R 30 MPa Sy i A B
JEJ7,
2.1.3 4 BEA GIFEO 756937
MR CO, e KE M A5y B ), )
FEARMEAS CO, SORG Moy B9, 1 B A HUE o 45
C,#HUE S8 20 MPa, 7 8 ~ 14 MPa 35 [ P %82
GBS R 1% GIFEO 153 3 (Y 52, i & 1C "] A,
GIFEO (133 Rl 45 73 B IR iy T i b . 2443
BRI 00 14 MPa B, K5 TS a5 5, R 1. 06% , A
I HEHE 14 MPa S50 B TT .

A
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Etraction temperature (C)

B 1
Fig. 1

2.1.4 EZGRIZER

SIS E 2 IR S WS 0] ISV
F, % GIFEO R T 247t — L itk . 152
IR 220 M inaR 2.3 Fo , i 0, 7E A
WFFE R, A2 BGHLEE XA T AERT I AR AR Rk,
YR ZE WU T, 4y B IR I RS2 e/ o DR b i ¢
TR A BB GIFEO (i fiefE: T 2 AR 35 S0 i 4%
BEPEAE U E S 38 °C, A MUK J1 2 32 MPa, 7} B K

T
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Etraction pressure (MPa)
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TS
Separation pressure (MPa)
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Single factors investigation of GJFEO extraction process

JINEPEREFEELD Y 12 MPa,
2.2 GJFFE HIEERTZ# R
2.2.1 B REAARE &AL H

FE 507 nm i A0 0 A [) e B2 =T 06 BE i
W8 5 WO R, ARG A AR bR (V) WSy
BAs bR (X)), AT &MERE, MIBF/RA Y =
13.487X - 0. 109 4,r = 0.999 6, 320 & % i 7¢
20.02 ~ 50.05 pg/mL JEFENLMER R BRI
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Table 2 Orthogonal test results of GJFEO extraction process
SR R Factor Hihi
No. A B C D Essential oil yield( % )
1 1 1 1 1 1.03
2 1 2 2 2 0.98
3 1 3 3 3 1.11
4 2 1 2 3 1.06
5 2 2 3 1 0.84
6 2 3 1 2 1.07
7 3 1 3 2 0.79
8 3 2 1 3 0.73
9 3 3 2 1 0.80
K1 3.12 2.88 2.84 2.67
K2 2.97 2.56 2.84 2.84
K3 2.32 2.97 2.74 2.90
Ssi 0.12 0.03 0.00 0.01
#*3 GIFEO R TZEXKBAENN
Table 3 The analysis of variance of orthogonal test of GJFEO extraction process
DA o EriuE )ik Fif P i
Source deviations df Variance F value P value
A 0.12 2.00 0.06 12.83 -
B 0.03 2.00 0.02 3.37 -
Cc 0.00 2.00 0.00 0.22 -
D(i2 Error) 0.01 2.00 0.00 - -
HFp5(2,2) =19,
2.2.2 TR GIFFE R4 % vh K.

4R HC5E K W 9 AE AR 4 1 50% L 60% |
70% 80% ) B, W0k 200 THEF T HRHR, B3k 30
min, L2 Y, WE JF RS R R A PR ER R . 4
RANE 2A FrR , B8 AL 5% i rh BB I 1) $2 B Bl
B SRR FE R T R A, BRI AR B 1 L B
T B 2 B o3 S o AR IR AR SR 45 R R
50% hy B fE O BER
2.2.3 &AFreat GJFFE 234 %vh

BHRIGERT AT T AL 60% LB, 43 Bl
B 1021 ,15:1 ,20: 1 25 1 ¥EFTHEE, 45 7% 30 min,
FLFRHE 2 Y, 0 O SRR A PR R, A5
2B s, HE A6k v S 0 TR Y 4 B E B W
BRI R 2218 i, BARAAE 100 1 ~ 25 10k
U P, VOB LG X HE 1 A6 5% T 6 3 R o8 A 42
MM AR o ARIEA IR 25, 645 25: 1 A Bl

2.2.4 FFEE) T GJFFE 328449 3% vk

FHERICERTIMIAE T 16 60% B, #e R L
20 TRAT £ B, $2 B ] 43 391 o 5 UK 20 ,30,40 .50
min , HEHREC2 U, I IF A SR R R B ECR . 45
RANE] 2C FroR , e+ 6 5% i rh S8 e 1) B2 B0 bl
o R U A LR () 0 398 7 o v, > 4 BT ] Ry 50
min B2 ORI B R B R FE R 2. 05%
PRI 46 SO min Shy 4 Y4 $ B[]
2.2.5 BRIKRH T GIFFE 32E4 %k

PR IBCGERT I 14650 ] 60% B, &K
BELE 200 THEATEEEX, R 30 min, £ 4230 1.2.3 1K,
e JFH3 S TR i 4 R, 25 R 2D s,
HE A58 v I 1) 2 R B A R O B 3 K
M, 2 2 AR R LA 1 R B & T B
MELBORECH 3 I, Fh e FEEAS K, 4 m 2Ry
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Fig. 2 Single factors investigation of GJFFE extraction process

ZIREUR , PR R IO ECH 2 K.
2.3 RFEEARNYNGH &

FEIR— 0 HE A6 AF 2 B 209 GIFEO Jit
i M 1.07 g GJFFE itk 23.79 g, i Lb 2k 1+
24, ¥ GJFEO 1 GJFFE % B 1t He 491 3 47 42 i mT LA
S KR B b R FH AR o DR I DA i e 46 i
BRI BE A4 £ B %, FF GIFEO Fll GIFFE % i L
1:24 B HH|15 GJFCE,
2.4 HEFHEIX HaCaT BRI E M

FA Y A R N2 3R B H U rh i B 2 i
B, 15 95% . HaCaT il 2B 55 41 FH 245 W il 71 e Ak
M iR Rz Pk 28 4 KA BRI () B PR B . SDS J
—FPBA B TG M 2 At L H AR
X ARG TR A T e R SRR 1) S
B, LA SDS JyFHMEZ], R MTT 35430 5000 45 2 Js

ok
4004 352.58

ok
282.42

300 ——

200

84.10

1Csp (pg/mL)

100+

0 T
GIFEO GJFFE GJFCE

B3 RFESFERBAHEBSEILER
Fig. 3 Comparison of cytotoxicity of different
extracts from Gardenia jasminoides flower
1.5 GJFCE #H L%, * * * P <0.001, Note:Compared with the
GIFCE group, * * * P <0.001.

AR AR A5 %, L 1G5 B R /N S BRAE 5~ A6
TH G T4 AU AN A A S U (9 X HaCaT 4]
M 25 RO 3. FR s ST AL HE AL A T AN
B B IR T R o A A PR /D (0 3 e L)
R 2T E S N
2.5 {EFHRREEY H,0, B 5H) HaCaT K
R RIPIER

ER AL Y/ NONIIE 900,318 - A e s 11 v b
—o H,0, J&—Fhig A, BA vk, ] H,0,
V175 T 300 AT DASTADL S Ay B S A B R S A A v
Blo HUIRIMER (Vo) J& 5 I HT &AL, 0. 008 mg/
mL BRI R VR, BAERE R 3 . BB ARk
JE T 19 GJFEO (GIFFE (5T 8 A1 , 43 70 i i 4 2%
S IR BE 5 N GIFCE $E47 L, 45 SR K] 4A |
4B It/ o AIYHRBEAE 12,50 ~50.00 pg/mlL Z ]
i, GIFEO 4 RS R AH b B 5 3 (Pt S Ak 1
(P<0.01), HBR T Ve 41 4k B 7E 20. 00 ~
160. 00 pg/mL Z[H]i}, GIFFE 2H VR A1 40 41 b 2 AT
PUAMAER], SV 20 we/mL 1), BA W2 1940
AT (P <0.001) HECRIET Ve 4. 4 #H
ST R b GIFEO F1 GIFFE (13 B T miREA%
Jir PR 33X PR B SO 35 LA — o %) 0 R, VR
AR 0 G SRRy N N S I OB IV I 73 -
2.09 ~16.68 pwg/mL 5 N, GIFCE 2H 555 4 4
FLEA B E P A LIS TE (P <0.05) , HAEF Ve
. GIFCE ZH J ¥ 9t S Ak 35 1 19 v F 0 B AIK T
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GJFEO Z1F1 GJFFE 41, 4y &l 4. 17 pg/mL A,
GJFCE Ayt AbTh ek

M 52 56 4% 51 0% 1%, GIFEO | GJFFE F1 GJFCE
PUEABCR SA 1e BE 43 3R 25 .20 4. 17 pg/ml,
P K = PR e G ok ) B IO R AT A, 25 SR A
K 4D IR ,4. 17 pg/mL § GIFCE B3t E AR
T —d Y GIFEO 8f GJFFE( P <0.001) , HtH}
GJFCE 1y GJFEO ,GJFFE () /5 ik BEAL 2 0. 17,
4.00 wg/mL, JFCAI Tt 20 52 50 rh P b B — 42 U Y
W R, IR DK GIFEO 1 GIFFE 4% [ 51 42 i J vl
A 45 P AT

SEEGEE I, GIFEO (GJFFE & fit J5 41 it 57 14
R BUEACVE A 35, — 3 rTRE = A T P
BARE T o Zhu 2600 3o 2 06 0T (4 AR SEHIF 5 TR RE
IR AR S i AN B RS 53 PV B DPPH [ HR 5 I
AE AR UMEIVE R, (E AL AN AR o AR RS T A
PrEALVE R HLE] 2R REAR A KT AR 2
M 200 6 80 T (1 2 P DR A T T 0 A O

A 150

z

URGRS grmies

GJFCE (pug/mL)

T BB IR T B SR A P 2 B R
P& = A A P AL g (SOD ) 37 M | 915 410 1) 241 i 7
TTRYZFE SRR 45 A S AR I R LIS B 4
AL B HLAFDRS AR L, i B R AT L4
SOD 3 P, #&75 IKBA mRNA #3ik &  ## MMP-1
mRNA 7K - 9 T 55 B AR Z 6k UVA 37 45 1
HaCaT ZiiJifg i = 57 /E I T BB 5 BTG Keapl/Nrf2 {55
I B R TR BTG PR AR I TL-18 Fas A4 K
FINE i S [RIAE T R A T PR B A
PE U E AL I MR ORI B Rk A . 2% b RTR, A
WIRE T R S R 2 3 0 v B AR I A O L R AR
P 8 T B 8 3R R A T SOk B SRR
M, BB m AL, vT Be 2 2 A i R 42
RIS AE ] AL 2 —. GIFCE (4T 4 1k 176 14 14
S ¢ [73) S0 7 1t 7 T 5, (7 2 B
ST VR FE AR L 1, Y N, R B GIFCE 7£ &
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Fig. 4 The protective effect of different extracts from Gardenia jasminoides

flower against oxidative damage induced by H,0, in HaCaT cells
TE: 52 A4IHEE, * 7 P <0.001; SERAIM I, SEORLT R, PP <0.05,% P <0.01," P <0.001; 5 GJFCE 4141, #** P <0.001,
Note ; Compared with the blank group, * * * P <0.001 ; Compared with the model group,P <0.05,P <0.01," P <0.001 ; Compared with the
GJFCE group, 222 P <0.001.
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